Introduction

D
espite increasing overall life expectancy, substantial differences in self-rated health between socioeconomic groups persist. To quantify these health inequalities, accurate estimates of health in socioeconomic groups is needed. Research on inequalities in health often focuses on education rather than occupation, and furthermore, occupational class often has not been analysed for women. 1 Usually data from different, single surveys are used to analyse inequalities in health. The question is whether these surveys reflect self-reported health and occupational class inequalities in the same way. The aim of this study is to investigate whether patterns of occupational class inequalities in health differ across sex and country, between four major European surveys, and thus to add to the general knowledge of the reliability of survey research in the analysis of socioeconomic inequalities in health.
Only a few studies have analysed occupational class inequalities in (self-reported) health across Europe. 2, 3 And most commonly research on inequalities concentrates on education to stratify the population. [4] [5] [6] But as the WHO Commission on Social Determinants of Health states, do health inequalities 'arise because of the circumstances in which people grow, live, work, and age [. . .]'. 7 Therefore, it is important to not only examine education but also look at occupational class as a social stratifier. Occupational class is, among other things, directly related to income and material resources and thus reflects good access to health care, social positioning, social networks as well as workrelated factors such as stress and prestige, control, autonomy and occupational hazards. 8, 9 Occupation, furthermore, comes in play later in life, when people are more likely to develop ill health. Therefore, in this study the focus is on inequalities in self-rated health in occupational class. In those few European studies of occupational class inequalities in self-reported health Eikemo et al. 2 as well as Toch et al. 3 found that inequalities were not bigger in Eastern and Central Europe compared the rest of Europe. Beyond that the latter study found that women in Central Europe, who were in a manual classes, were especially effected by their working conditions, which led to a worse self-rated health in that group.
In this study occupational class was operationalized using the Erickson-Goldthorp scheme (EGP) for the classification of occupations, 10 and thereby distinguishing between non-manual and manual workers. This rather rough distinction was chosen, because it is a very common measure used for analysis of socioeconomic inequalities in health 1, 6, 11 and it is not too complex a measure to use in a comparative analysis of the magnitude of this study.
To the author's knowledge, this is the first study to analyse selfrated health and inequalities in self-rated health across such a high number of countries. In an effort to make results for the 35 countries across four surveys more understandable, and as previous research on inequalities across Europe has shown that regional patterns can be found, 3 countries were grouped into six regions as follows: Denmark, Finland, Iceland, Norway and Sweden in the North; Austria, Belgium, France, Germany, Ireland, Luxemburg, the Netherlands, Switzerland and the UK in the West; Cyprus, Greece, Italy, Portugal and Spain in the South; Croatia, the Czech Republic, Hungary, Poland, Slovakia and Slovenia in Central Europe; Albania, Bulgaria, Russia and Turkey in the East; and Estonia, Latvia and Lithuania in the Baltic region.
The design of the analyses was shaped after the work of Kulik et al.,
12 who analysed differences in educational inequalities in smoking between three different European surveys.
Methods
Surveys used
Information on countries, year of data collection, sample sizes and non-response rates in the four surveys used can be found in Supplement 14 After excluding missing information, 16 286 men and women aged 25-65 years were included in the analysis. In total, 35 countries in 6 regions were obtained for analysis (see Supplement table S1).
Some countries were not represented in all surveys. If this was the case, analysis was done between two or three surveys instead of four.
Further details on the surveys used in this work can be found elsewhere. 13, [15] [16] [17] [18] Measure of health Self-rated health was measured dichotomously: 'good' versus 'less than good' health. Coding of the health variable differed slightly between surveys. The EU-SILC, the ESS and the EWCS analysed categories: very good, good, fair, bad and very bad, while the ISSP analysed excellent, very good, good, bad and very bad. To harmonize the different health variables very good and good were coded as good health in the former surveys, while excellent, very good and good were coded as good health for the latter survey. The remaining categories were coded as less than good health.
Measure of occupational class
Occupational class was operationalized following the EGP scheme which was developed for international comparisons and has already been used in several studies on occupational class inequalities. 1, 11 Occupational class was analysed in two categories: non-manual workers (professionals, managers, clerical, service, sales workers) and manual workers (skilled and unskilled combined). 10 Economically inactive persons (disabled, still in education, unemployed or in the armed forces) were included in the analysis if an occupational class could be assigned to them. Farmers and selfemployed workers were excluded from the analyses because these groups are very heterogeneous throughout all analysed countries. Albania and Turkey had a large number of missing information on the occupational variable for women. Here only men were included in the analyses.
Analysis
Age-standardized prevalence rates of less than good health were estimated using the 1995 European Standard Population. 19 The regression analysis was applied for further analyses. In the regressions, prevalence ratios (PR) were estimated using binomial generalized linear regression models and a log link function. 20 This type of regression was chosen since less than good health is a non-rare event, which might lead to overestimation in, e.g. odds ratios. [21] [22] [23] Analyses were always stratified by sex and included occupational class and age. Furthermore, we stratified by country and/or survey, depending on the intended outcomes. All analyses were done using the statistical software package STATA, version 13 and Microsoft Excel.
In a first step, sex differences in less than good health by country, controlling for occupational class, age and survey were calculated.
In a second step, sex and country-specific occupational class inequalities in less than good health were estimated, applying the same type of regression and focussing on the differences between non-manual and manual workers. This analysis was further, stratified by survey.
Thirdly, to analyse whether occupational class inequalities in less than good health differed significantly by country and survey, an interaction of occupational class and data source was added. Models with and without the interaction term were compared and significance levels were established with likelihood ratio (LR) tests.
Finally, to assess whether the associations of occupational class and health across countries were the same between the surveys, a pooled data set was used in a full regression model. This model was stratified by sex, including occupational class, age, data source and country and considered interactions of age and country, occupational class and country, data source and country and occupational class and source. In addition, an interaction of occupational class, country and source was added and models were compared by analysing the statistical significance of the difference by means of LR test. Table 1 shows age-standardized prevalence rates of less than good health for all countries analysed and PR of less than good health, comparing the four different surveys. As PR are estimated through regression analysis and prevalence are calculated by conventional methods, results do not match exactly.
Results
Prevalence rates of less than good health differed noticeably between countries and surveys for both men and women. Prevalence rates for men and women tended to be lower using the EWCS and ISSP and higher using the ESS. Highest prevalence rates were found in Russia (men: 50.2-55.4%; women: 61.5-70.4%) and Latvia (men: 48.3-57.4%; women: 52.4-60.2%), while Ireland (men: 6.4-16.8%; women 6.5-17.2%), Sweden (men: 9.6-18.5%; women 8.8-21.6%) and Switzerland (men: 8.6-15.3%; women: 8.9-17%) showed the lowest values of less than good health. No regional patterns of prevalence rates were detected. When comparing the different surveys, the PR differed substantially in all countries and for men and women. No patterns of differences or similarities between surveys could be detected.
Occupational class inequalities in less than good health are shown in figures 1 and 2 (see also Supplement table S2). Almost all surveys showed significant inequalities for all countries with the exception of: Denmark, Sweden, Ireland and the Netherlands in the EWCS for men and Norway, Ireland, Cyprus, Czech Republic, Poland and Bulgaria for women; Sweden, Switzerland, Croatia, Slovakia, Figure 2 : Occupational class inequalities in less than good health, by country and survey, women, aged 25-65 years; significance between data sources and countries indicated with Ã by country ( Ã P < 0.05, ÃÃ P < 0.01); differences in occupational class inequality patterns between surveys, LR test P-values: ESS vs. EU-SILC P = 0.00; ESS vs. EWCS P = 0.00, ESS vs. ISSP P = 0.00; EU-SILC vs. EWCS P = 0.00; EU-SILC vs. ISSP P = 0.00; EWCS vs. ISSP P = 0.01 
EU-SILC EWCS ISSP Figure 1 : Occupational class inequalities in less than good health, by country and survey, men, aged 25-65; Significance between data sources and countries indicated with Ã by country ( Ã P < 0.05, ÃÃ P < 0.01); differences in occupational class inequality patterns between surveys, LR test P-values: ESS vs. EU-SILC P = 0.00; ESS vs. EWCS P = 0.47, ESS vs. ISSP P = 0.01; EU-SILC vs. EWCS P = 0.00; EU-SILC vs. ISSP P = 0.00; EWCS vs. ISSP P = 0.88 inequalities were lowest for men in Central and Baltic countries, all the other regions demonstrated quite similar patterns. Women had largest inequalities in some countries in Central (Slovenia and Slovakia), North (Norway) and Western (Switzerland) Europe.
Inequalities differed between all countries and surveys. Significance levels of differences between surveys for each country is shown in figures 1 and 2 behind the country names (indicated with ÃÃ). For men the observed differences were significant for Germany, Switzerland, Cyprus, Spain, Albania, Russia and Turkey. While for women these were significant in the UK, Spain and Slovakia.
The LR tests across countries and between surveys (see note under figures 1 and 2), to evaluate if surveys differed significantly between surveys, show that occupational class inequalities in self-rated health differ significantly between almost all the surveys for men and for women. The only non-significant could be detected when comparing the ESS and EWCS (P = 0.47) for men.
Discussion
Results show that prevalence rates of less than good health differ noticeably between countries and surveys. Furthermore, occupational class inequalities in health differ between countries. In some countries inequalities are larger for women than for men. This is especially true in Eastern, Central and Baltic European countries. Besides that no regional patterns, consistent over all surveys, in inequalities could be detected. Inequalities differed significantly between surveys.
When using and comparing different surveys, as is the case in this analysis, the comparability of these data sources has to be taken into account. The most relevant question is if the main variables are shaped in a comparative manner. Subjective general health was coded slightly different between some surveys. While the ESS, EU-SILC and EWCS refer to: very good, good, fair, bad and very bad health, the ISSP refers to excellent, very good, good, bad and very bad. In the former three surveys, very good and good were coded as good health, while for the latter, excellent, very good, and good were coded as good health. This is not a problem in the analyses, as the share of good and less than good health was in the same range for all surveys.
Health was measured from people's self-reports and was not assessed by a general practitioner. Even though self-reports might be biased, e.g. by cultural differences or social desirability of answers, they are known to correlate highly with health outcomes and are a well-respected indicator in comparative observational models. 24 Furthermore, it is not expected that self-report bias might interfere with the results, as all surveys in the analysis used it.
This study used occupational class instead of education to analyse inequalities in health. Only a few studies have analysed occupational class differences in self-reported health across Europe before. 2, 3 While education is attained at younger ages and remains more or less fixed in adult life, occupational class can change throughout the life course. 25 Education reflects knowledge attainment, intellectual resources, and cognitive functioning, and may also reflect the ability to take advantage of health education and health innovations. 8 Occupational class is more directly related to income and material resources and thus reflects good access to health care, social positioning, social networks, as well as work-related factors such as stress, control, autonomy and occupational hazards. 8, 9 While education captures the human capital acquired earlier in life, occupational class reflects the possibility to realize that human capital in the labour market. In view of these differences there is a clear need to analyse both education and occupational class in relation to health outcomes. The focus here was on occupational class, as most international comparative studies of health inequalities use education as their chosen indicator of socioeconomic position. [4] [5] [6] When analysing occupational class, however, it has to be kept in mind that a fairly large part of the population, namely the economically inactive population, is often not included in the analysis. This group of people includes disabled persons, persons still in education, shortand long-term unemployed, and persons in the armed forces. This is of special importance for the comparability between the EWCS and the other surveys, as the former looks at the working population while the other surveys look at the general population. This could lead to an underestimation of inequalities in the EWCS survey. However, as in the later surveys short-term unemployed, and those inactive persons to whom an occupational class could be assigned to, are included in the analysis, this underestimation might not be too big.
Occupational class was carefully harmonized between surveys using the well-known EGP scheme. 10 However, we cannot rule out that in some populations, the occupational class structure does not entirely fit into this scheme and misclassifications may lead to overor under-estimation of inequalities in self-rated health.
People aged under 25 and over 65 years were excluded from the analyses, because they either might not be fully established in the labour market or might already be retired. This might underestimate inequalities, as some persons who may still be active in the labour market are not analysed. However, including persons aged over 65+ might lead to a selection problem, as those persons tend to be healthier than others. 5 There might be differences in the data due to sampling and survey design. The ESS, EU-SILC and EWCS used random sampling methods, while the ISSP sampling procedures differed between countries. Another notable issue regarding the surveys' data is non-response. In the EWCS data, the average response rate was 44% (Supplementary table S1), ranging from 31% in Spain to 74% in Latvia, which might bias the analysis.
These analyses grouped the examined countries into regions. First of all, as means to make the huge amount of results readily understandable, and secondly, because previous research on inequalities across Europe has shown that regional patterns can be found. 3 No regional patterns of overall inequalities that were consistent between surveys could be detected. However, results show that women in manual occupational groups in Eastern, Central and Baltic Europe had worse health then their male counterparts. This pattern could be observed before in a European study. 3 Furthermore, as has been found before, 2,3 inequalities tend not to be bigger in the Eastern, Central, and Baltic European countries.
One major finding of this paper is that the magnitude of occupational class inequalities in self-rated health often depend on the survey used in the analysis. This has not been analysed before, but a study with a similar design from Kulik et al. 12 showed, that educational inequalities in smoking differed significantly between surveys. This is the first paper to compare occupational class inequalities in self-rated health in 35 countries and four surveys, thus this paper adds to the general knowledge in the reliability of survey research in the field of health science and social epidemiology. Further analysis, including an even wider range of countries and data sources, could be undertaken to enhance this knowledge. Furthermore, the question could be raised if data reliability and comparability needs to be and might be enhanced by harmonising data, questioning, sampling strategies, interview techniques and so forth.
Conclusion
Occupational class inequalities in self-rated health are found across Europe and across surveys. It is noteworthy that women in manual occupations have worse health than men in the Eastern, Central and Baltic European countries. The magnitude of inequalities in all countries, however, depend on the survey used in the analysis. When undertaking a comparative analysis of inequalities in health, or other determinants, these differences have to be taken into account, as results might differ according to the data source used.
